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Description 

[0001] The invention relates to compounds and pharmaceutical compositions for detecting and localizing tissues 
having neurokinine 1 receptors in the body of a warm-blooded living being. The invention also relates to compounds 
s and compositions which can be used in the therapeutic treatment of tumors having on their surface neurokinine 1 
receptors in the body of said being. The Invention further relates to a kit for preparing a radiopharmaceutical compo- 
sition. 

[0002] Binding studies perfonned In vitro have demonstrated that small peptides that participate In the regulation of 
diverse biological processes, as well as analogues thereof, have a high affinity to certain tissues. Neurokinine 1 (NK1 ) 
70 receptors are demonstrated in both the brain and peripheral tissues. Such tissues prefer interaction with certain small 
peptides such as substance P (SP) and related compounds. In these studies "'^si -Bolton Hunter derivatized analogues 
of SP and related compounds were used to determine the binding affinity of such small peptides to NK1 specific binding 
sites. A number of recent publications Is devoted to these in vitro studies, wherein different tissue preparations of test 
animals are used, e.g. preparations of brain membranes, of synaptosomes, of duodenal membranes, of urinary blad- 
es ders, of ilia, of carotid arteries and of salivary glands. Reference is made in this connection to the publications of Lavielle 
at al. in Biochem. Pharmacol. 37, 1988, 41-49; Regoli et al. in Pharmacology 38, 1989, 1-15; Lew et al. In Eur. J. 
Pharmacol. 284, 1990, 97-108; and Tousignant et al. in Brain Research 524. 1990, 263-270. 
[0003] It is the object of the present Invention to provide compounds and pharmaceutical compositions for detecting 
and localizing tissues having neurokinine 1 receptors in the body of a warm-blooded living being. Such compounds 
20 and pharmaceutical compositions would be powerful tools in diagnosing various diseases and disorders, that are re- 
lated to neurokinine 1 receptors In body tissues, in vivo, such as tumors with NK1 receptors, e.g. malignant glioma, 
pheochromocytoma, paraganglia and SCLC (small cell lung cancer), and in visualising NK1 receptors on certain tis- 
sues, such as regenerating nen/ous tissue, e.g. polyneuropathy nervous section and other degenerative processes, 
in the central nervous system, including the spinal cord, and on tissue which shows an immunological reaction, e.g. 
25 in case of granuloma, lymphoma and Crohn's disease. In order to be able to achieve a specific therapy for the above 
diseases and disorders, the detection and localization of tissues having NK1 receptors in an early stage Is of the utmost 
importance. In addition, a good diagnostic method is also indispensable for supporting the therapy used. N^rious re- 
quirements have to be imposed on an agent that is used in such a diagnostic method, for example, nontoxic, no adverse 
influence on the host resistance and/or the therapeutic treatment, well detectable and highly selective. The required 
30 high selectivity means that the diagnostic agent, after having been introduced Into the body, must accumulate more 
strongly in the tissue or tissues to be detected or visualized than in surrounding tissues. This selectivity i.e. a compar- 
atively stronger concentration of the diagnostic agent In the target tissue or tissues compared with non-target tissues, 
enables the user to correctly diagnose the disease or disorder In order to be detectable from outside the body the 
diagnostic agent should be labelled, preferably with a radionuclide or with a paramagnetic metal isotope. In the former 
3S case, the radioactive radiation can be detected by using a suitable detector (scanning). Modern techniques In this field 
use emission tomography; when gamma radiating isotopes are used, the so-called single photon emission computer- 
ized tomography (SPECT) may be applied. The use of paramagnetic diagnostic agents enables a detection by means 
of imaging by magnetic resonance. 

[0004] According to the present invention there is provided a compound which is a labelled small peptide having a 
40 selective affinity to neurokinine 1 receptors, wherein said small peptide is derived from a compound of the general 
formula 

Rr(Mm-A2)n-A3)o-Pro)p-A4)^-A5-Phe.A6-A7-A8-Met (Oj^-Rg 

4S 

wherein all of the symbols m, n, o, p and q are 1 , or all but one of the symbols m, n, o, p and q are 1 and the remaining 
symbol Is zero; 

R^ is a hydrogen atom or a C^C^ alkylcarbonyl group; 
so Rg is an amino group, a hydroxy group or a CyC^ alkoxy group; 

A, is Arg, Gly or 5-oxo-Pro (pGlu); 

A2 is Pro or p-Ala; 

As is Lys or Asp; 

A4 is Gin, Asn or 5-oxo-Pro; 
SS A5 is Gin, Lys, Arg, N-acylated Arg or 5-oxo-Pro; or 

wherein 
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A5 together with A3 forms a cystine moiety; 
Aq is Phe or Tyr; 
A7 is Gly, Sar or Pro; 
Ae is Leu or Pro; and 
S is zero, 1 or 2; 



or a Tyr** derivative thereof; 

wherein said peptide is labelled with (a) a metal isotope selected from Tc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-11 1 , 
ln-113m, Ru-97, Cu-62, Cu-64, Fe-52, Mn-52m, Cr-51, Na-23. Gd-157, Mn-55, Dy-162, Cr-52, Fe-56, Re-186, Re- 
188, As-77, Y-90. Cu-67, Er-169, Sn-121, Te-127, Pr-142, Pr-143, Au-198, Pd-109 and Dy-165, said metal isotope 
being attached to said peptide via a linker capable of reacting with an amino group of said peptide, and having a 
chelating group for chelating said metal isotope, and derived from ethylene diamine tetraacetic acid (EDTA), diethylene 
triamine pentaacetic acid (DPTA). ethylene glycol-0,0'-bis(2-amlnoethyl)-N,N,N\ N'-tetraacetic acid (EGTA), N.N'-bis 
(hydroxybenzyl) ethylenediamine-N,N'-diacetic acid (HBED), triethylenetetramine hexaacetic acid (TTHA), substituted 
EDTA or substituted DTPA, 1,4,7,10-tetra-azacyclododecane-N, N', N", N "'-tetraacetic acid (DOTA) or 
1 ,4,8,1 1 -tetraazacyclotetradecane-N,N\N",N"'-tetraacetic acid (TETA) or via a linker derived from a compound of the 
general formula 



- S- Y 



(II) 



wherein R is a branched or non-branched, optionally substituted hydrocarbyl radical, which may be interrupted by one 
or more hetero-atoms selected from N, O and S and/or by one or more NH groups, and Y is a group which is capable 
of reacting with an amino group of the peptide and which is preferably selected from carbonyl, carbimidoyl. N-CCi-Cg)- 
alkylcarbimidoyl, N-hydroxycarbimidoylandN-(C^-C6) alkoxycarbimidoyi; or with (b) a detectable halogen radioisotope 
selected from 1-123, 1-1 31 , Br-75 and Br-76, said halogen radioisotope being attached to said peptide directly or via a 
linking tyrosyl group. 

[0005] Such compounds can be used in a method, which comprises (i) administering to a warm-blooded living being 
a composition comprising, in a quantity sufficient for external imaging, a small peptide of the above general formula 
labelled with (a) a detectable metal isotope selected from the group consisting of Tc-99m, Pb-203, Ga-67, Ga-68, As- 
72, ln-111, ln-113m, Ru-97, Cu-62, Cu-64, Fe-52, Mn-52m, Cr-51, Na-23, Gd-157, Mn-55, Dy-162, Cr-52 and Fe-56, 
said metal isotope being attached to said peptide via a suitable linker capable of reacting with an amino group, preferably 
a terminal amino group, of said peptide, and having a chelating group tor chelating said metal isotope, or with (b) a 
detectable halogen radioisotope selected from 1-1 23, 1-1 31 , Br-75 and Br-76, said halogen radioisotope being attached 
to said peptide directly or via a tyrosyl linking group; and thereupon (ii) subjecting said being to external imaging to 
determine the targeted sites in the body of said being in relation to the background activity in order to allow detection 
and localization of said tissues in said body 

[0006] The above labelled peptides, having a selective affinity to neurokinine 1 receptors, have been tested in a 
number of suitable model experiments that are predictive for in vivo application. These experiments are described in 
the examples. From the results it will be evident, that the tested labelled peptides have properties which make them 
suitable as diagnostic agents. As will become apparent from the Examples, the labelled peptide remains sufficiently 
long intact after administration to permit imaging of the target organ or tissue without a disturbing background activity, 
for example, due to detached label. Further it is of utmost importance, that the compounds and compositions of the 
present Invention are also well suitable for detecting and localizing tissues having neurokinine 1 receptors, when these 
tissues are present in the abdominal region of the living being, e.g. for detecting and localizing certain tumors in the 
abdominal cavity and for visualizing Crohn's disease. As will become apparent from the Examples, viz. the liver per- 
fusion model experiments described therein, the tested labelled peptides of the present invention show such a slow 
liver metabolic clearance, that only a small background activity wilt result, not only in the abdominal region but also in 
the circulation system, These metabolic properties, as determined by the model experiments described above and 
illustrated in the Examples, make the labelled peptide particularly suitable for detecting and localizing tissues having 
neurokinine 1 receptors, because a favourable target tissue to background ratio may be expected. On the contrary, ^25|_ 
Bolton Hunter modified SP, known from the above-mentioned in vitro binding studies, shows a relatively fast liver 
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metabolic clearance, which makes this substance significantly less suitable for in vivo application; this will be clear 
from the appended Examples. 

[0007] It is another object of the invention to provide compounds and compositions for the therapeutic treatment of 

tumors having on their surface neurokinine 1 receptors in the body of a warm-blooded living being. 

[0008] This object can be achieved according to a different aspect of the present invention by providing a composition 

tor administration to said being which comprises, in a quantity effective for combatting or controlling tumors, a small 

peptide as defined above, wherein saki peptide has been labelled via a suitable linker, as mentioned above, with an 

isotope suitable for the purpose In view. Suitable isotopes for combatting or controlling tumors are beta-emitting isotopes 

such as Re-186, Re-IBS. As-77, Y-90, Cu-67, Er-169, Sn-121, Te-127, Pr-142, Pr-143, Au-198, Pd-109 and Dy-165. 

[0009] The selective affinity of the above labelled peptides to neurokinine 1 receptors make these labelled compounds 

particularly suitable for therapeutic treatment of certain malignant tumors that are related to neurokinine 1 binding 

places, such as malignant glioma, pheochromocytoma, paraganglia and SCLC. 

[0010] The labelled peptide of the invention is derived from a compound of the general formula 

Rr(Ai)m-A2)n-A3)o-Pro)p-A4)q-A5-Phe-A6-A7-A8-Met(0)3-R2 (I) 

wherein all of the symbols m, n, o, p and q are 1 , or all but one of the symbols m, n, o, p and q are 1 and the remaining 
symbol is 0; 

is a hydrogen atom or a C^-C^ alkylcarbonyl group; 
R2 is an amino group, a hydroxy group or a C1-C4 alkoxy group; 
Ai is Arg, Gly or 5-oxo-Pro (pGlu); 
A2 is Pro or p- Ala; 
A3 is Lys or Asp; 
A4 Is Gin, Asn or 5 -0x0- Pro; 
A5 is Gin, Lys, Arg, N-acylated Arg or 5-oxo-Pro; 
or wherein Ag together with A3 forms a cystine moiety; 
Ag is Phe or Tyr; 
A7 is Gly, Sar or Pro; 
Aq is Leu or Pro; and 
s is 0, 1 or 2; 

or a Tyr° derivative thereof. 

[0011] Suitable examples of such a compound of the above general formula I are: 

(1) H-Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NHg (substance P). 

(2) H-Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Sar-Leu-Met(02)-NH2, 

(3) H- ■Ala-Gln-Gln-Phe-Phe-Sar-Leu-Met(02)-NH2. 

(4) H-Arg-Pro-Lys-Pro-Gln-Gln-Phe-Tyr-Gly-Leu-Met-NH2 and 

(5) H-Arg-Pro-Cys-Pro-Gln-Cys-Phe-Tyr-Pro-Leu-Met-NHj. 

and their Tyr^ derivatives. 

[0012] The invention also relates to the use of labelled small peptides as defined above, which are composed of 
amino acids, at least one of which has the d-configuration. The labelled peptides to be used according to the Invention 
may also comprise so-called pseudo peptide bonds, viz. -CHa-NH- bonds, In addition to the natural amide bonds, viz. 
-CO-NH- bonds. 

[0013] The desired isotope as defined above should be firmly attached to the small peptide molecule to reduce 
detachment of this label after administration to the living being. As will be clear from the above, the proper choice of 
the linker Is an essential aspect of the present invention. The small peptide can be labelled with the desired halogen 
radioisotope directly or indirectly, viz. via a tyrosyl group. Direct labelling may be carried out, for example, by introducing 
a halogen atom or radioactive halogen atom into an activated aromatic group (e.g. tyrosyl or imidazolyl) present in the 
peptide molecule in a manner known per se, If desired followed by exchange with 1-123, 1-131, Br-75 or Br-76, e.g. 
by the method as described in European Patent 165630. In general, however, labelling via said linker is preferred, said 
linker being capable of reacting with an amino group, preferably a terminal amino group, of sakJ peptide, and having 
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a functional group for binding said isotope. By using said linker, the desired isotope can generally better be introduced 
into the peptide molecule. It Is of advantage to attach the linker to a terminal amino group of the peptide molecule, in 
order to maintain the biological properties of this peptide as much as possible. It has been found that a tyrosyl linking 
group is very suitable for producing a radioactive-halogen-labelled peptide, which combines a selective affinity to NK1 
receptors with a slow liver metabolic clearance. A tyrosyl moiety can be introduced into the amino acid chain, preferably 
in the 0-positlon, during the peptide synthesis; alternatively, the tyrosyl group can be introduced by a separate reaction 
of the peptide wKh tyrosine or a functional derivative thereof. The derivatized peptide, thus obtained, is substituted by 
the desired habgen radioisotope by an appropriate reaction. In this manner the peptide can be labelled with the desired 
radioactive halogen isotope without affecting its biological properties. The radiohalogenating reaction is preferably 
performed by reacting the peptide with a solution of an alkali metal radionuclide selected from 123|- i3i |. 7S^^ ^nci ''^Br 
under the influence of a halide-oxidizing agent, such as chloramine T or lodogen. Alternatively, the above substitution 
reaction can be carried out with n on -radioactive halogen, after which halo-exchange with radioactive halogen is per- 
formed, e.g. as described in European patent 165630. 

[0014] A suitable linker for attaching a metal isotope to the small peptide is provided with a chelating group. Such 
Isotopes are selected from the group consisting of Tc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-1 1 1 , ln-1 1 3m, Ru-97, Cu- 
62, Cu-64, Fe-52, Mn-52m, Cr-51, Na-23, Gd-157, Mn-55, Dy-162, Cr-52, Fe-56, Re-186, Re-188, As-77, Y-90, Cu- 
67, Er-169, Sn-121 , Te-127, Pr-142. Pr-143, Au-198, Pd-1 09 and Dy-165. Various coupling agents for attaching metal 
isotopes to proteins are described in literature, such as compounds which after coupling with the protein can complex 
the metal isotope by an N2S2-, N3S- or N4-tetradentate ring structure, amino-containing compounds such as the male- 
imide derivatives disclosed in European patent application 178125, peptide-derivalives, and compounds comprising 
chelating groups such as isocyanate, formyl, diazonium. isothiocyanate, or alkoxycarbimidoyi groups. Suitable linkers 
are derived from N-containing di- or polyacetic acids or their derivatives, namely ethylene diaminetetraacetic acid 
(EDTA), diethylene triamine pentaacetic acid (DTPA), ethylene glycol-0,C'-bis(2-aminoethyl)-N,N,N',N'-tetraacetic acid 
(EGTA), N.N'-bis(hydroxybenzyl)ethylenediamin©-N.N'-diacetic acid (HBED), triethylenetetramine hexaacetic acid 
(TTHA). substituted EDTA or -DTPA, 1,4,7,10-tetra-azacyclododecane-N,N',N",N"'-tetraacetic acid (DOTA) or 
1,4,8, 11 -tetraazacyclotetradecane-N,N',N',N"-tetraacetic acid (TETA). For modifying the small peptide in question, 
however, a linker is preferred which is derived from the coupling agents described in PCT application WO 89/07456. 
These coupling agents are generally be represented by the formula 

'-•S-Y-' (II) 

wherein 

R is a branched or non-branched, optionally substituted hydrocarbyl radical, which may be interrupted by one or 
more hetero-atoms selected from N, O and S and/or by one or more NH groups, and 

Y is a group which is capable of reacting with an amino group of the peptide and which is preferably selected from 
the group consisting of carbonyl. carblmldoyi, N-(Ci-C6)alkylcarblmldoyl, N-hydroxycarbimidoyI and N-(Ci-C6) 
alkoxycarbimidoyi. Examples of coupling agents described therein are unsubstltuted or substituted 2-iminothi- 
olanes and 2-iminothiacyclohexanes, 

[0015] The modification of the peptide in question, i.e. the reaction with the coupling agent, results in a peptide 
conjugate. This reaction can generally be carried out in a simple manner. In the subsequent complex-forming reaction, 
the metal isotope Is presented to the peptide conjugate in the form of a salt or chelate. In the latter case relatively weak 
chelators are used, e g. a phosphonate or polyphosphonate, an oxinate, a carboxylate, a hydroxycarboxylate, an ami- 
nocarboxylate or an enolate. Then the desired complex is formed by ligand exchange. The complex forming reactions 
can generally be carried out in a simple manner and under conditions which spare the peptide. 
[0016] The invention further relates to a pharmaceutical composition to be used for detecting and localizing tissues 
having neurokinine 1 receptors in the body of a warm-blooded living being, which composition comprises in addition 
to a pharmaceutical ly acceptable carrier and, if desired, at least one pharmaceutically acceptable adjuvant, as the 
active substance a small peptide having a selective affinity to neurokinine 1 receptors, said peptide being labelled with 
a detectable isotope as defined above. Such a composition is Intended for diagnostic application, or, if labelled with a 
suitable Isotope as indicated hereinbefore, for therapeutic application. If desired, the compositbn so obtained can be 
brought into a form more suitable for Intravenous or subcutaneous application, e.g. by adding a pharmaceutically 
acceptable liquid carrier material. For Intravenous or subcutaneous applicatton the solution should of course be in a 
sterile condition. 
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[0017] The invention also relates to a labelled small peptide to be used as an active ingredient in the composition 
as described above, said peptide having a selective affinity to naurokinine 1 receptors and being labelled with an 
Isotope as defined hereinbefore. 

[0018] In case a radioactive labelled peptide is used as a diagnostic agent, it is frequently impossible to put the ready- 
s for-use composition at the disposal of the user, in connection with the often poor shelf life of the radiolabelled compound 
and/or the short half-life of the radionuclide used, In such cases the user will carry out the labelling reaction with the 
radionuclide in the clinical hospital or laboratory. For this purpose the various reaction ingredients are then offered to 
the user in the form of a so-called "kit". It will be obvious that the manipulations necessary to perform the desired 
reaction should be as simple as possible to enable the user to prepare from the kit the radioactive labelled composition 
70 by using the facilities that are at his disposal. Therefore the invention also relates to a kit for preparing a radiopharma- 
ceutical composition. 

[0019] Such a kit according to the present invention may comprise (i) a small peptide having a selective affinity to 
neuroklnine 1 receptors and optionally provided with a linking group as defined above, to which substance, if desired, 
an inert phamiaceutically acceptable carrier and/or formulating agents and/or adjuvants is/are added, (ii) a solution of 
?s a compound of a suitable radionuclide, and (iii) instructions for use with a prescription for reacting the ingredients 
present in the kit. 

[0020] Suitable radionuclides for the above kit are: Pb-203, Ga-67, Ga-68. As-72, ln-111, ln-113m. Ru-97, Tc-99m, 
Re-186. Re-1B8, Cu-62, Cu-64, Fe-52, Mn-52m, Cr-51, 1-123, 1-131, Br-75, Br-76, As-77, Y-90, Cu-67, Er-169, Sn- 
121, Te-127, Pr-142, Pr-143, Au-198. Pd-109 and Dy-165. If In such a kit the radionuclide is a radioactive halogen 

20 selected from 1-123, 1-131 , Br-75 and Br-76, preferably an alkali metal halogenide, as generally known in the art, is 
used as an ingredient of the kit, if desired, accompanied by a halide oxidation agent, such as chloramine T or iodogen^. 
Preferably the small peptide to be used as an ingredient of the above kit has been modified by a reaction with a coupling 
agent as defined hereinbefore. The resulting peptide conjugate provides a facility for firmly attaching the radionuclide 
in a simple manner. Suitable coupling agents for modifying the peptide are described in detail hereinbefore. N<on- 

2S taining di-or polyacetic acids or their derivatives, such as the compounds mentioned before, have proved to be pre- 
eminently suitable for attaching various metal radionuclides, such as ln-111 and ln-113m, to the peptide molecules, 
The kit to be supplied to the user may also comprise the ingredient(s) defined sub (i) above, together with instructions 
for use, whereas the solution of a compound of the radionuclide, defined sub (ii) above, which solution has a limited 
shelf life, may be put to the disposal of the user separately. 

30 [0021] In case the kit sen/es to prepare a radiopharmaceutical composition labelled with Tc-99m, Re-1 86 or Re-1 88, 
such a kit according to the present invention may comprise, in addition to the ingredlent(s) defined sub (i) above, (ii) 
a reducing agent and, if desired, a chelator, and (iii) instructions for use with a prescription for reacting the ingredients 
of the kit with Tc-99m in the fomn of a pertechnetate solution, or with Re-186 or Re-1 88 in the form of a perrhenate 
solution. If desired, the ingredients of the kit may be combined, provided they are compatible. The kit should comprise 

55 a reducing agent to reduce the pertechnetate or perrhenate, for example, a dithionite, a metallic reducing agent or a 
complex-stabilizing reducing agent, e.g. SnClg, Sn(ll)-tartrate, Sn(ll)-phosphonate or -pyrophosphate, or Sn(ll)-gluco- 
heptonate. The pertechnetate or perrhenate solution can simply be obtained by the user from a suitable generator 
[0022] I n a preferred embodiment the kit according to the present invention comprises, a modified peptide or a peptide 
conjugate, obtained by modifying the peptide as defined hereinbefore by a treatment with a coupling agent. Suitable 

40 coupling agents have been described hereinbefore. The use of a compound of the general formula 

R 
S-Y 

45 

wherein the symbols have the meanings given hereinbefore, as a coupling agent is to be preferred. 
[0023] When the radionuclide is present in the kit itself, the complex forming reaction with the peptide conjugate can 
simply be produced by combining the components in a neutral medium and causing them to react. For that purpose 
so the radionuclide may be presented to the peptide conjugate in the form of a chelate bonded to a comparatively weak 
chelator, as described hereinbefore. 

[0024] When the kit comprises a peptide conjugate as defined hereinbefore and is intended for the preparation of a 
radiopharmaceutical composition, labelled with Tc-99m, Re-186 or Re-1 88, the radionuclide will preferably be added 
separately in the form of a pertechnetate or perrhenate solution. In that case the kit will comprise a suitable reducing 
&5 agent and, If desired, a chelator, the former to reduce the pertechnetate or the perrhenate. As a reducing agent may 
be used, for example, a dithionite ora metallic reducing agent. The ingredients may optionally be combined, provided 
they are compatible. Such a monocomponent kit, In which the combined ingredients are preferably lyophilized, is ex- 
cellently suitable for being reacted, by the user, with the radionuclide solution. As a reducing agent for the above- 
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mentioned kits is preferably used a metallic reducing agent, for example, Sn(ll), Fe(ll), Cu(l), Ti(lll) or Sb(lll); Sn(ll) is 
excellently suitable. The peptide constituent of the above-mentioned kits, i.e. preferably the peptide conjugate, may 
be supplied as a solution, for example, in the form of a physiological saline solution, or in some buffer solution, but is 
preferably present in a dry condition, for example, in the lyophilized condition. When used as a component for an 
5 injection liquid it should be sterile, in which, when the constituent Is in the dry state, the user should preferably use a 
sterile physiological saline solution as a solvent. If desired, the above-mentioned constituent may be stabilized in the 
conventional manner with suitable stabilizers, for example, ascorbic acid, gentisic acid or salts of these acids, or it may 
comprise other auxiliary agents, for example, fillers, such as glucose, lactose, or mannitol. 
[0025] The invention will now be described in greater detail with reference to the ensuing specific Examples. 

70 

EXAMPLE I 

Synthesis of labelled peptides 

75 [0026] TyrO-substance P is synthetized according to the solid-phase Merrifield method (J. Am. Chem. Soc.85, 1963, 
2149), using the so-called Fmoc-strategy (Int. J. Pept. Protein Res, 35, 1990, 161-214). This means that Fmoc-pro- 
tected amino acids are successively coupled, each time followed by cleavage of the protecting Fmoc-group in basic 
medium. 

[0027] DTPA-substance P is prepared by the method described by Hnatowich (US Patent 4.479.930) using lysine- 
20 protected substance P and DTPA-dianhydride, In a corresponding manner DTPA-Tyr^-substance P is prepared. 

[0028] Tyr°-substance P is labelled with 1 -1 23 by dissolving this compound in phosphate buffer and adding an equi- 
molar quantity of "> 23|--sodium iodide to this solution in the presence of chloramine T The labelling of the DTPA-modified 
peptides with ln-1 1 1 is performed by dissolving said peptides in 0.01 M acetic acid and mixing these solutions with in In- 
InClg solution In 0.5M aqueous sodium acetate at room temperature. Then HEPES buffer is added for neutralizing 
^5 purposes. 

EXAMPLE II 

Binding studies 

30 

[0029] Binding studies in vitro are carried out in a standardized system by studying the displacement of ^^si^Bolton 
Hunter substance P {[125|]bh-SP} by the above-synthetized labelled peptides. Figure 1 shows that [""^SjiBH-SP spe- 
cifically binds to membranes of the cortex of rat brains and to human glioma membranes, but not to human meningioma 
membranes. 

35 The displacement of [125|]bH-SP by iodinated TyrO-substance P is demonstrated by Figure 2; the measured ICgg value 
(nM) is 0.4 (cortex) and 07 (glioma). The dispiacement by in-complexed DTPA-Tyr^'-substance P is demonstrated by 
Figure 3; the ICgo value (nM) is 0.9 (cortex) and 3.2(glioma). 

[0030] The results show that the labelled peptides of the invention bind specifically to the SP-receptors, present on 
the tissue membranes, because they are able to displace SP from these receptors. 

40 

EXAMPLE III 

Liver perfusion experiments with labelled substance P 

45 [0031] A liver perfusion model Is used as described by Docter et al. in Endocrinology 1990, 126, 451-459. It is a 
generally accepted fact in this art, that handling of bio-active substances by the isolated perfused rat liver according 
to this model has a very good predictable value for the appearance of metabolites of the used substance in the circu- 
lation of human beings, in short, in this model isolated livers are perfused in a recirculating system with Krebs-Ringer 
medium supplemented with 1% bovine serum albumin and 10 mM glucose. After 0.5 hr preperfusion, experiments are 

so started by addition of the labelled substance P (5 nCI) to the medium. At regular time points medium samples are 
taken. Medium samples are analyzed by column chromatography, using Seppak(f^) C-18 columns. 
[0032] The average results are presented in Figures 4-6, showing the disappearance of the total radioactivity ("tot. 
act.') and of the peptide-bound radioactivity ("protein") with concomitant appearance of non-peptlde bound radtoactivity 
in the circulating medium as a degradation product. 

66 [0033] Figures 7-9 show the excretion of the tested labelled peptides into the bile. 

[0034] In Figures 4 and 7 the results are presented of p25|]BH-SP, showing that after 60 minutes, approximately 
50% of the total radioactivity has disappeared, apparently to a considerable extent via liver metabolic clearance: ap- 
proximately 25% of radioactivity is excreted into the bile. The differences with the tested labelled peptides of the In- 
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vention are striking. The results of C^^ljIyr^-SP are presented in Figures 5 and 8, showing that after 60 minutes only 
about 15% of the total radioactivity has disappeared; the radioactivity excreted into the bile is only about 0.8%, rising 
to only about 1 .2% after 120 minutes. Even more favourable results are obtained with f^lnlDTPA-Tyr^-SP: Figures 6 
and 9; only a negligible excretion of radioactivity into the bile can be observed after 120 minutes. 
[0035] From the above results can be concluded that, as opposed to p23|]BH-SP, the labelled peptides according to 
the invention are promising substances for scintigraphic imaging purposes with regard to handling by the liver. It can 
be concluded, that the metabolic clearance of these substances by the liver is negligible, resulting in a low background 
activity. 

EXAMPLE IV 

In vivo experiments 

[0036] A pilot experiment with p''''ln]DTPA-Tyr^-SP is carried out in rats wherein granulomas are invoked. It is well- 
known that granulomas contain SP-receptors. The radiolabelled peptide is Injected in a quantity corresponding to 500 
jj-Ci. A granuloma evoked in a leg of the rats can easily be visualized by scanning 2 5 hours after injection. The rats 
are sacrificed at four hours or 24 hours after injection, and various organs, including the granulomas, are excised and 
weighed. The measured radioactivity, corrected for the weight of the organs, is presented in Table 1 below. In Table 1 , 
the radioactivity is expressed in ratios compared to the radioactivity In the blood, arbitrarily fixed at 1.0: relative radio- 
activity. 

[0037] From the results it can be concluded, that a considerable accumulation of radioactivity sufficiently for scanning 
purposes, takes place in the granulomas, and that the liver metabolic clearance is negligible in comparison with the 
renal clearance. 



TABLE 1 



Relative Radioactivity 




4 h a.i. 


24 h a.i. 


ORGAN 


Rat 1 


Rat 2 


Rat 3 


granuloma 


4.6 


4.1 


3,8 


kidneys 


195.2 


295.8 


309,6 


liver 


2.7 


8.0 


3.7 


blood 


1.0 


1.0 


1.0 



Claims 

1. A labelled peptide having a selective affinity to neurokinine 1 receptors, wherein said peptide is derived from a 
compound of the general formula 

^1 -(Ai )m-A2)n-A3)o-Pro)p-A4)^-Ag-Phe-Ae-A7-Ae-Met(0)^.R2 

wherein all of the symbols m, n, o, p and q are 1, or all but one of the symbols m, n, o, p and q are 1 and the 
remaining symbol is zero; 

R^ is a hydrogen atom or a C^-C^ alkylcarbonyl group; 

Rg is an amino group, a hydroxy group or a CyC^ alkoxy group; 

A^ is Arg, Gly or 5-oxo-Pro (pGlu); 

A2 is Pro or p-Ala; 

A3 is Lys or Asp; 

A4 is Gin, Asn or 5-oxo-Pro; 

A5 is Gin, Lys, Arg, N-acylated Arg or 5-oxo-Pro; or 

wherein 

As together with A3 forms a cystine moiety; 
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Ae is Pho or Tyr; 
A7 is Gly, Sar or Pro; 
Ag is Leu or Pro; and 
S is zero, 1 or 2; 

or a Tyr^ derivative thereof; 

wherein said peptide is labelled with (a) a metal isotope selected from Tc-99m, Pb-203, Ga-67, Ga-68, As-72. In- 
111, In-HSm, Ru-97, Cu-62, Cu-64, Fe-52. Mn-52m, Cr-51, Na-23, Gd-157, Mn-55, Dy-162, Cr-52, Fe-56, Re- 
1 86, Re-1 88, As-77, Y-90, Cu-67, Er-1 69, Sn-1 21 , Te-1 27, Pr-1 42, Pr-1 43, Au-1 98, Pd-1 09 and Dy-1 65, said metal 
Isotope being attached to said peptide via a linker capable of reacting with an amino group of said peptide, and 
having a chelating group for chelating said metal isotope, and derived from ethylene diamine tetraacetic acid 
(EDTA), diethylene Iriamine pentaacetic acid (DPTA), ethylene glycol-0,0'-bis(2-aminoethyl)-N,N,N', N'-tetraace- 
tic acid (EGTA). N.N'-bls(hydroxybenzyl) ethylenediamlne-N.N'-diacetic acid (HBED), triethylenetetramine hex- 
aacetic acid (TTHA), substituted EDTA or substituted DTPA, 1,4,7,10-tetra-azacyclododecane-N, N', N", N"'- 
tetraacetic acid (DOTA) or 1,4,8,11-tetraazacyclotetradecane-N, N',N",N*" -tetraacetic acid (TETA) or via a linker 
derived from a compound of the general formula 



(II) 

wherein R is a branched or non-branched, optionally substituted hydrocarbyl radical, which may be interrupted by 
one or more hetero-atoms selected from N, O and S and/or by one or more NH groups, and Y is a group which Is 
capable of reacting with an amino group of the peptide and which is preferably selected from carbonyl, carbimidoyi, 
N-(Ci-C6)-alkylcarbimidoyl, N-hydroxycarbimidoyl and N-(Ci-Cg) alkoxycarbimidoyi; or with (b) a detectable hal- 
ogen radioisotope selected from 1-123, 1-131, Br-75 and Br-76, said halogen radioisotope being attached to said 
peptide directly or via a linking tyrosyl group. 

A compound according to claim 1 , for detecting and localizing tissues having neurokinine 1 receptors in the body 
of a warm-blooded living being, wherein said peptide is labelled with (a) a detectable metal isotope selected from 
Tc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-111, ln-113m, Ru-97, Cu-62, Cu-64, F9-52, Mn-52m, Cr-51, Na-23. Gd- 
157, Mn-55, Dy-162, Cr-52, Fe-56, or with (b) a detectable halogen radioisotope selected from 1-123, 1-131, Br-75 
and Br-76. 

A compound as claimed in claim 1 or claim 2, wherein said detectable halogen radioisotope is attached to a terminal 
amino group of said peptide via a tyrosyl linking group. 

A compound according to claim 1, for the therapeutic treatment of tumors having on their surface neurokinine 1 
receptors in the body of a warm-blooded living being, wherein said peptide is labelled with a metal isotope selected 
from Re-186, Re-188, As-77, Y-90, Cu-67, Er-169, Sn-121, Te-127, Pr-142, Pr-143, Au-19e, Pd-109and Dy-165. 

A pharmaceutical composition comprising in addition to a pharmaceutically acceptable carrier and, if desired, at 
least one pharmaceutically acceptable adjuvant, as the active substance a compound according to any one of 
claims 1 to 4. 

Use of a compound according to claim 2 for the manufacture of a diagnostic agent for detecting and localizing 
tissues having neurokinine 1 receptors in the body of a warm blooded living being. 

Use of a compound according to claim 4 for the manufacture of a therapeutic agent for treating tumors having on 
their surface neurokinine 1 receptors in the body of a warm-blooded living being. 

A kit for preparing a radiopharmaceutical composition, comprising (i) a small peptide having a selective affinity to 
neurokinine 1 receptors and optionally provided with a linking group as defined in claim 1, to which substance, if 
desired, an inert phamnaceut bally acceptable carrier and/or formulating agents and/or adjuvants Is/are added, (ii) 
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a solution of a compound of a radionuclide selected from the group consisting of Pb-203. Ga-67, Ga-68, As-72, 
ln-111, ln-113m, Tc-99m. Re-186. Re-188. Ru-97, Cu-62. Cu-64, Fe-52, Mn-52m, Cr-51, M23, 1-131. Br-75. Br- 
76, As-77, Y-90, Cu-67, Er-169, Sn-121 , Te-127, Pr-142, Pr-143, Au-198, Pd-109and Dy-165, and(iii) instructions 
for use with a prescription for reacting the ingredients present in the kit. 

6 

9. A kit for preparing a radiopharmaceutical composition, comprising (i) a small peptide having a selective affinity to 
neurokinine 1 receptors and optionally provided with a linking group as defined in claim 1, to which substance, if 
desired, an inert pharmaceutically acceptable carrier and/or formulating agents and/or adjuvants is/are added, (ii) 
a reducing agent and, if desired, a chelator, said ingredients (i) and (ii) optionally being combined, and (iii) instruc- 

70 tions for use with a prescription for reacting the ingredients of the kit with Tc-99m in the fonm of a pertechnetate 

solution or with Re-186 or Re-188 in the form of a perrhenate solution. 

10. A kit according to claim 8 or claim 9, comprising a peptide conjugate, obtained by modifying a small peptide, as 
defined in claim 1 , by a reaction with a linker having a functional group for binding or chelating a radionuclide as 

75 defined in claim 1. 

11. A kit according to claim 10, comprising a peptide conjugate obtained by modifying said small peptide by a reaction 
with a linker, said linker being derived from ethylene diaminetetraacetic acid (EDTA), diethylene triamine pentaace- 
tic acid (DTPA), ethylene glycol-0,O'-bis(2-aminoethyl)-N,N,N',N'-tetraacetic acid (EGTA), N,N'-bis(hydroxyben- 

20 zyl)ethyIenediamine-N,N'diaceticacid (HBED), triethylenetetramine hexaacetic acid (TTHA), substituted EDTA or 

-DTPA, 1,4,7,10-tetra-azacyclododecane-N,N', N',N"'-tetraacetic acid (DOTA) or 1 ,4,8,11-tetraazacyclotet^ade- 
cane-N,N',N",N"'-telraacetlc acid (TETA), or from a compound of the general formula 



2S 



R--- 



S-Y 



30 



(II) 



wherein 

35 R is a branched or non-branched, optionally substituted hydrocarbyl radical, which may be interrupted by one 

or more hetero-atoms selected from N, O and S and/or by one or more NH groups, and 
Y is a group which is capable of reacting with an amino group of the peptide and which is preferably selected 
from the group consisting of carbonyl, carblmidoyi, N-(C^-Ge)-alkylcarblmidoyl, N-hydroxycarbimidoyI and N- 
(G^ -Ce)-alkoxycarblmidoyl. 

40 

Patentanspruche 

1. Peptid mit einer selektiven Afffinitat zu Neurokinin-1 -Rezeptoren, das von einer Verbindung der allgemeinen Formal 

45 

Ri )m-A2)„-A3)^-Pro)p-A4)^-A5-Phe-Ae-A7-A8-Met(0),-R2 



abgeleitet ist, worin alle Symbole m, n, o, p und q die Zahl 1 sind Oder alle Symbole m, n, o, p und q bis auf eins 
50 die Zahl 1 sind und das Qbrige Symbol null ist, 

Ri ein Wasserstoffatom oder eine C^-C4-Alkycarbonylgruppe ist, 
R2 eine Aminogruppe, eine Hydroxygruppe oder eine C-|-C4-Alkoxygruppe Ist, 
Ai Arg, Gly oder 5-Oxo-Pro (pGlu) ist, 
ss A2 Pro Oder p-Ala 1st, 

A3 Lys Oder Asp ist, 
A4 Gin, Asn oder5-Oxo-Pro ist, 
Ag Gin, Lys, Arg, N-acetyliertes Arg oder 5-Oxo-Pro ist, 
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Oder worin 

A5 zusammen mil A3 eine Cystin-Gruppe bildet, 
Ag Phe Oder Tyr ist, 
s Ay Gly, Sar oder Pro ist, 

Aq Leu Oder Pro ist, und 
S null, 1 Oder 2 ist, 

Oder ein Tyr°-Derivat davon, 

70 wobeidas genannte Peplid marklert ist mit (a) einem unterTc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-111, ln-113m, 

Ru-97, Gu-62, Cu-64, Fe-52, Mn-52m, Cr-51, Na-23, Gd-157, Mn-55, Dy-162, Cr-52, Fe-56, Re-186, Re-188, As- 
77, Y-90, Gu-67, Er-169, Sn-121, Te-127, Pr-142, Pr-143, Au-198, Pd-109 und Dy-165 ausgewahlten Metallisotop, 
das an das genannte Peptid uber ein Verbindungsglied gebunden ist, das zur Umsetzung nnit einer Aminogruppe 
des Peptids betahigt ist und ein chelatbildende Gruppe zur Chelatbildung mit dem genannten Metallisotop hat und 

75 sich ableitet von Ethylendiamintetraesslgsaure (EDTA), Diethylentriaminpentaessigsaure (DPTA), Ethylenglykol- 

0,0'-bis(2-aminoethyl)-N,N,N',N'-tetraessigsaure (EGTA), N,N'-bis(Hydroxybenzyl)ethylendiannin-N,N'-dieessig- 
saure (HBED), Triethylentetraminhexaessigsaure (TTHA), substitulerter EDTA Oder substituierter DTPA, 
1 ,4,7,10-Tetraazazyklododekan-N,N',N",N"'-tetraessigsaurG (DOTA) oder 1 ,4,8,11-Tetraazazyklot9tradekan-N,N\ 
N",N"Metraessigsaure (TETA), oder uber ein Verbindungsglied, das sich von einer Verbindung der allgemeinen 

20 Formel 



(II) 



30 



ableitet, worin R ein verzweigter oder unverzweigter, wahlweise substituierter Kohlenwasserstoffrest ist, der durch 
ein Oder mehrere, unter N, O und S ausgewahlte Heleroatom© und/oder durch eine oder mehrere NH-Gruppen 
unterbrochen sein kann, und Y sine Gruppe ist, die zur Umsetzung mit einer Aminogruppe des Peptids befahigt 
3S 1st und vorzugsweise unter Carbonyl, Carbimidoyl, N-(Ci-C6)-Alkylcarbimidoyl, N-HydroxycarbimidoyI und N-(Ci- 

Cg)-Alkoxycarbimidoyl ausgewahit ist; oder markiert ist mit (b) einem nachweisbaren Halogenisotop, das unter I- 
1 23, 1-1 31 , Br-75 und Br-76 ausgewahit ist und direkt oder uber eine verbindende Tyrosylgruppe an dem genannten 
Peptid hangt. 

40 2. Verbindung nach Anspruch 1 zum Nachweis und zur Lokallslerung von Geweben mit Neurokinin-1 -Rezeptoren in 
dem Korpereines Warmbluters, wobei das Peptid markiert ist mit (a) einem nachweisbaren Metallisotop, das unter 
Tc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-111, ln-113m, Ru-97, Cu-62, Cu-64. Fe-52, Mn-52m, Cr-51. Na-23, Gd- 
157, Mn-55, Dy-162, Gr-52, Fe-56 ausgewahit Ist, oder mit (b) einem nachweisbaren Halogenisotop, das unter I- 
123, 1-131 , Br-75 und Br-76 ausgewahit ist. 

4S 

3. Verbindung nach Anspruch 1 oder Anspruch 2, in der das nachweisbare Halogenisotop Ober eine Tyrosyl-Verbin- 
dungsgruppe an einer endstandigen Aminogruppe des Peptids hangt. 

4. Verbindung nach Aspruch 1 zur therapeutischen Behandlung von Tumoren mit Ne uro kin in -1 -Rezeptoren auf ihrer 
so Oberflache in dem Korper eines Warmbluters, wobei das Peptid mit einem Metallisotop markiert Ist, da0 unter Re- 

186, Re-188. As-77, Y-90, Cu-67, Er-169, Sn-121, Te-127, Pr-142, Pr-143, Au-19S, Pd-109 und Dy-165 ausgewahit 
ist. 

5. Phamiazeutische Zusammensetzung, die neben einem pharmazeutisch zulassigen Trager und gewunschtenfalls 
ss wenigsten einem pharmazeutisch zulassigen Hllfsstoff eine Verbindung nach einem der AnsprOche 1 bis 4 als 

aktive Substanz enthalt. 

6. Verwendung einer Verbindung nach Anspruch 2 fur die Herstellung eInes diagnostischen MIttels zum Nachweis 
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und zur Lokalisierung von Geweben mit Neuroktnin-1-Rezeptoren in dsm Korper eines Warmbluters 

7. Verwendung einer Verbindung nach Anspruch 4 zur Herstellung eines therapeutischen Mittels zur Behandlung 
von Tunnoren mit Neurokinin-1-Rezeptoren auf ihrer Oberflache in dem Korper eines Warmbluters. 

s 

8. Praparatesatz zur IHersteliung einer pharmazeutischen Zusammeneetzung mit (i) einem kleinen Peptid mit selek- 
tiver Affinitat zur Neurokinin-1 -Rezeptoren und wahlweise mit einer Verbindungsgruppe gema3 Definition in An- 
spruch 1, welcher Substanz gewunschtenfalls ein inerter phanmazeutisch zulassiger Trager und/oder Formulie- 

rungsmittel und/oder Begleitstofte zugesetzt sind, (ii) einer Losung einer Verbindung eines Radionuklids, das aus 
70 der aus Pb-203, Ga-67, Ga-68, As-72, ln-111, In-llSm, Tc«99m, Re-186, Re-1B8, Ru-97, Cu-62, Cu-64, Fe-52, 

Mn-52m, Cr-51, 1-123, 1-131, Br-75, Br'76, As-77. Y-90, Cu-67, Er-169. Sn-121 , Te-127, Pr-142, Pr-143. Au-198, 
Pd-109 und Dy'165 bestehenden Gruppe ausgewahit ist, und (iii) Gebrauchsanweisungen mit einer Vorschrift zur 
Umsetzung der in dem Praparatesatz vorliegenden Bestandteile. 

75 9. Praparatesatz zur Herstellung einer radiopharmazeutischen Zusammensetzung mit (i) einem kleinen Peptid mit 
selektlver Afflnital zur Neurokinin-1 -Rezeptoren und wahlweise mit einer Verbindungsgruppe gema3 Definition in 
Anspruch 1, welcher Substanz gewunschtenfalls ein inerter pharmazeutisch zulassiger Trager und/oder Fornnu- 
lierungsmittel und/oder Beglertstoffe zugesetzt sind, (ii) einem Reduktionsmittel und gewunschtenfalls einem Che- 
latbildner, wobei die Bestandteile (i) und (ii) wahlweise vereinigt sind, und (iii) Gebrauchsanweisungen mit einer 

20 Vorschrlft zur Umsetzung der Bestandteile des Praparatesatzes mit Tc-99m in der Form einer Pertechnetat-Losung 

Oder mit Re-186 Oder Re-188 In der Form einer Perrhenat-Losung. 

10. Praparatesatz nach Anspruch 8 Oder Anspruch 9 mit einem Peptld-Konjugat, erhalten durch Modiflzlerung eines 
kleinen Peptids goma3 Definition in Anspruch 1 durch Umsetzung mit einem Verbindungsglied mit einer funktio- 

2S nellen Gruppe zur Bindung oder Chelalierung eines Radionuklids gema3 Definition in /^spruch 1 . 

11. Praparatesatz nach Anspruch 10 mit einem Peptidkonjugat, das durch Modiflzlerung des kleinen Peptids durch 
Umsetzung mit einem Verbindungsglied erhalten wurde, wobei das Verbindungsglied sich ableitet von Ethylen- 
diamintetraessigsaure (EDTA), Diethylentriaminpentaessigsaure (DPTA), Ethylenglykol-0,0'-bis(2-aminoethyl)- 

50 N.N.N'.N'-tetraessigsaure (EGTA), N,N'-bis(Hydroxybenzyl)ethylendiamin-N,N'-die9ssigsaur9 (HBED), Triethy- 

lentetraminhexaessigsaure (TTHA), substituierter EDTA oder DTPA, 1 ,4,7,1 0-Tetraazazyklododekan-N, N',N",N'"- 
tetraesslgsaure (DOTA) oder 1 ,4,8,11-Tetraazazyklotetradekan-N,N*,N",N"'-tetraesslgsaure (TETA), oder von ei- 
ner Verbindung der allgemeinen Formel 

35 



40 




(II) 

worin 

4S 

R ein verzweigter oder unverzweigter, wahlweise substituierter Kohlenwasserstoffresl ist, der durch ein oder 
mehrere unter N, O und S ausgewahlte Heteroatome und/oder eine oder mehrere NH-Gruppen unterbrochen 
sein kann, und 

Y eine zur Umsetzung mit einer Aminogruppe des Peptids befahlgte Gruppe Ist, die vorzugsweise aus der 
50 aus Carbonyl, CarbimidoyI, N- (Ci-Cg) -AlkylcarbimidoyI, N-HydroxycarbimidoyI und N- (Gi-Cej-Alkoxycarbl- 

midoyl bestehenden Gruppe ausgewahit ist, 



Revendications 

55 

1. Peptide marque ayant une affinite selective pour les recepteurs de neurokinine 1, (edit peptide 6tant derive d'un 
compos6 de formule g6n6rale 
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Rr(Ai)„-A2)n-A3)o-Pro)p-A4)q-A5-Phe-Ag-A7-A3-Met(0),.R2 



dans laquelle tous les symboles m, n, o, p et q sont 1, ou tous les symboles m, n, o, p et q, sauf un, sont 1 et le 
symbole restant est 0 ; 



est un atome d'hydrogene ou un groups alkylcarbonyle en C^-C^ ; 
R2 est un groupe amino, un groupe hydroxy ou un groupe alcoxy en C^C^ ; 

est Arg, Gly ou 5-oxo-Pro (pGlu); 
Ag est Pro ou p-Ala ; 
Aa est Lys ou Asp ; 
A4 est Gin, Asn ou 5-oxo-Pro ; 
Ag est Gin, Lys, Arg, Arg N-acyle ou 5-oxo-Pro ; ou 
A5 lornne avec A3 un fragment cystine ; 
Aq est Phe ou Tyr; 
A7 est Gly Sar ou Pro ; 
As est Leu ou Pro ; et 
s est 0,1 ou 2 ; 



ou un derive Tyr® de ce compose ; 
ledit peptide ^tant marquS par 



(a) un Isotope de m^tal cholsl parmi Tc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-111, ln-113m, Ru-97, Cu-62, 
Cu-64. Fe-52. Mn-52m, Cr-51. Na-23, Gd-157. Mn-55. Dy-162. Cr-52. Fe-56. Re-186, Re-18B. As-77, Y-90. 
Cu-67, Er-169, Sn-121, Te-127, Pr-142, Pr-143, Au-198, Pd-109 et Dy-165, ledIt Isotope metallique etant lie 
audit peptide par I'intermedlaire d'un lieur capable de reaglr avec un groupe amino dudrt peptide, et ayant un 
groupe ch^latant pour ch^later ledit isotope metallique, etd6riv6 de I'aclde 6thyl^nediaminet6trac6tique (ED- 
TA), de I'acide di6thyl6net6tramlnepentac6tlque (DPTA), de Tacide 6thyl6neglycol-0,0'-bls(2-amlno6thyl)-N, 
N,N',N'-tetracetjque (EGTA), de I'acide N,N'-bis(hydroxyben2yl)elhyl6nediamlne-N,N'-diac6tique (HBED), de 
I'acide triethylenetetraminehexacdtique (TTHA), d'EDTA substitu6 ou de DTPA substitue, de I'acide 
1,4,7,10-tetra-azacyclododecane-N,N\N",N"'-tetracetique (DOTA)ou de I'acide 1,4,8, 11 -tetra-azacyclotetra- 
decane-N,N',N",N"'-tetracetlque (TETA), ou par I'intermediaire d'un lieur derive d'un compose de formule ge- 
nerate 




dans laquelle R est un radical hydrocarbyle lineaire ou ramlfie, event uellement substitue, qui peut etre inter- 
rompu par un ou plusieurs heteroatomes choisis parmi N, O et S et/ou par un ou plusieurs groupes NH, et Y 
est un groupe capable de r^agir avec un groupe amino du peptide et choisi de preference parmi les groupes 
carbonyle, carbimidoyle, N-(alkyl en C^-Cejcarbimidoyle, N-hydroxycarbimldoyle et N-(alcoxy en C^-Cg) 
carbimidoyle ; ou par 

(b) un radio-isotope d'halogene decelable choisi parmi 1-1 23, 1-1 31 , Br-75 et Br-76, ledit radio-isotope d'haloge- 
ne etant lie audit peptide directement ou par Tintermediaire d'un groupe de liaison tyrosyle. 

Compose salon la revendication 1 , pour la detection et la localisation detissus ayant des recepteurs de neurokinlne 
1 dans le corps d'un etre vivant a sang chaud, ledit peptide etant marque avec (a) un isotope de metal decelable 
choisi parmi Tc-99m, Pb-203, Ga-67, Ga-68, As-72, ln-111, ln-113m, Ru-97, Cu-62, Cu-64. Fe-52. Mn-52m. Cr- 
51 , Na-23, Gd-157, Mn-55, Dy-162, Cr-52, Fe-56, ou avec (b) un radio-Isotope d'halogene decelable choisi parmi 
1-123, 1-131, Br-75 et Br-76. 

Compose selon la revendication 1 ou la revendication 2, dans lequel ledit radio-isotope d'halogene decelable est 
lie ^ un groupe amino terminal dudit peptide par rintermediaire d'un groupe de liaison tyrosyle. 
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4. Compose selon la revendication 1 , pour te traitement Ihdrapeutique de tumeurs ayant sur la surface des recepteurs 
de neuroktnine 1 dans le corps d'un etre vivant a sang chaud, ledit peptide etant marque avec un isotope de metal 
choisi parmi Re-186, Re-188, As-77, Y-90, Cu-67, Er-1 69, Sn-121, Te-127, Pr-142, Pr-143, Au-198, Pd-109 et Dy- 
165. 

5. Composition pharmaceutique comprenant, en plus d'un support pharmacQutiquement accGptable et, si ddsird, 
d'au molns un adjuvant pharmaceutlquement acceptable, un compose selon Tune quelconque des revendications 
1 a 4 comme substance active. 

6. Utilisation d'un compose selon la revendication 2 pour la fabrication d'un agent de diagnostic pour la detection et 
la localisation de tissue ayant des recepteurs de neurokinine 1 dans te corps d'un 3tre vivant h sang chaud. 

7. Utilisation d'un compose selon la revendication 4 pour la fabrication d'un agent therapeutique pour le traitement 
de tumeurs ayant sur la surface des recepteurs de neurokinine 1 dans le corps d'un etre vivant a sang chaud. 

fl. Trousse pour la preparation d'une composition radiopharmaceutique, comprenant (i) un petit peptide ayant une 
affinity selective pour les recepteurs de neurokinine 1 et muni eventuellementd'un groupe de liaison tol que defini 
dans la revendication 1, cette substance etant, si desire, addltionnee d'un support inerte pharmaceutiquement 
acceptable et/ou d'agents de formulation et/ou d'adjuvants, (ii) une solution d'un compose d'un radionucieide choisi 
dans le groupe constitue par Pb-203, Ga-67, Ga-68, As-72, ln-111 Jn-113m, Ru-97, Tc-99m, Re-186, Re-188, Cu- 
62, Cu-64, Fe-52, Mn-52m, Cr-51, 1-123, 1-131, Br-75, Br-76, As-77, Y-90, Cu-67, Er-169, Sn-121, Te-127, Pr- 
142, Pr-143, Au-198, Pd-109 et Dy-165, et (iii) un mode d'emploi avec une prescription pour la reaction des ingre- 
dients presents dans la trousse. 

9. Trousse pour la preparation d'une composition radiopharmaceutique comprenant (i) un petit peptide ayant une 
atlinite selective pour les recepteurs de neurokinine 1 et muni eventuellement d'un groupe de liaison tel que defini 
dans la revendication 1, cette substance etant, si desire, additionnee d'un support Inerte pharmaceutiquement 
acceptable et/ou d'agents de formulatbn et/ou d'adjuvants, (Ii) un agent reducteur et, si desire, un agent cheiatant, 
lesdits ingredients (i) et (Ii) etant eventuellement melanges, et (iii) un nnode d'emploi avec une prescription pour 
la reaction des ingredients de la trousse avec du Tc-9gm sous forme d'une solution de pertechnetale ou avec du 
Re-186 ou du Re-188 sous forme d'une solution de perrhenate. 

10. Trousse selon la revendication 8 ou la revendication 9, comprenant un conjugue de peptide, obtenu par la modi- 
fication d'un petit peptide, tel que d6flni dans la revendication 1 , par reaction avec un lieur ayant un groupe fonc- 
tionnel pour la liaison ou la cheiatation d'un radionucieide tel que defini dans la revendication 1 . 

11. Trousse selon la revendication 10, comprenant un conjugue de peptide obtenu par modification dudit petit peptide 
par reaction avec un lieur, ledit lieur etant derive de I'acide ethylenediaminetetracetique (EDTA), de I'acide diethy- 
I6netetraminepentac6tlque (DPTA), de I'acide 6thyieneglycol-O,0'-bis(2-amino6thyl)-N,N,N',N'-tetrac6tique (EG- 
TA), de I'acide N,N'-bis(hydroxybenzyl)-6thyl§nediamine-N,N'-diac6tique (HBED), de I'acide triethyl^n etetramine- 
hexacetique (TTHA), d'EDTA substitue ou de DTPA substitue, de I'acide 1,4,7,10-tetra-azacyclododecane-N,N', 
N",N"'-tetracetique (DOTA) ou de I'acide 1 ,4,8.11-tetra-azacyclotetradecane-N,N',N",N"'-tetracetique (TETA), ou 
d'un compose de formule generale 




dans laquelle R est un radical hydrocarbyle lineaire ou ramifie, eventuellement substitue, qui peut etre interrompu 
par un ou plusieurs heteroatomes choisis parmi N, O et S et/ou par un ou plusieurs groupes NH, et Y est un groupe 
capable de reagir avec un groupe amino du peptide et choisi de preference dans le groupe constltue par les 
groupes carbonyle, carbimidoyle, N-(alkyl en Ci-CQ)carbimidoyle, N-hydroxycarbimidoyle et N-(alcoxy en C^-Cg) 
carblmktoyle. 
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